Abstract. With the frequent occurrence of marine dangerous chemicals accidents, it is particularly important to assess the marine environmental risk of hazardous chemicals. In the paper, a qualitative risk assessment method is summarized by analyzing the research status at home and abroad in recent years. The method is mainly applicable to risk assessment of low-risk hazardous chemicals.
Introduction
Nowadays, the chemical industry has gradually become the leading industry in China, it is in a leading position in the world. There are many types of chemicals. They have brought convenience to human, and improved people's production and quality of life. However, with their inherent dangers, chemicals can not only cause harm to human health, but also cause great environmental hazards, especially dangerous chemicals. In severe cases, they can cause certain casualties and serious environmental pollution. In order to reduce production costs, most enterprises use terminals and waterways as transportation channels for imports of chemical raw materials and exports of product exports. With the continuous expansion of the terminal capacity, the density of shipping also increases. Once the sea accident occurs, it not only pollutes the water quality and air quality of the nearby sea water, but also has a serious impact on marine life and human health. Therefore, how to properly manage hazardous chemicals and conduct a marine environmental risk assessment becomes the key issue in protecting the marine environment, reducing accident risks and preventing losses.
Research Status at Home and Abroad

Foreign Research Progress
Foreign research on hazardous chemicals management and risk assessment started earlier, so the theory and methods are more systematic. By 1990s, risk assessment techniques were gradually evolving from early chemicals management to risk management.
Bryant(2006) [1] first used GIS technology to assess the threat of chemical accident to people and the environment, and then establish the corresponding risk index model to analyze the local pollution characteristics of four aspects of chemical accidents, such as soil resources, groundwater, surface water and human health. Matthiessen (2007) et al. [2] proposed a new approach to measuring the environmental impact of hazardous chemicals based on the criteria provided by REACH, namely observing the hormone destruction of organisms and performing a corresponding risk assessment. Wessberg（2008）et al. [3] analyzes the probability and consequence matrix of the accident by constructing the activity and process model, and then estimates the risk. On the basis of the traditional risk assessment framework, Marhavilas (2012) et al. [4] established an evaluation framework for deterministic and uncertain methods respectively based on qualitative and quantitative assessments.
Domestic Research Progress
The present research situation of risk assessment of hazardous chemicals in China can be divided into the following aspects:
Theory Research on Risk Assessment of Hazardous Chemicals. The current risk assessment of major dangerous chemicals is mainly focused on the theory of multi-objective fuzzy (Yuanxue Zhang [5] ), gray theory (Shengwen Zhang [6] , Guoyou Zhang [7] ), a domino effect (Shuqian Li [8] ), the theory of variable fuzzy sets (Yan Liu [9] ).
Qualitative Risk Assessment Techniques for Hazardous Chemicals.
Based on the analysis of the risk characteristics of coastal chemical risk sources, Zhiguo Liu et al. [10] constructed a Comprehensive Evaluation Index System of Environmental Risk for Chemical Risk Sources based on risk source, control mechanism and risk receptor, and established the corresponding risk evaluation model, Proposed a three-level risk management system. The risk assessment method adopted by Shouyun Wang [11] as following: determine the sea area where a dangerous chemical leak may occur to assess the frequency of accidents, and then manage the risk of different geographical areas, and confirm the appropriate management strategies, finally some prevention and preparation works were carried on to reduce the risk of jurisdiction.
Quantitative Risk Assessment Techniques for Hazardous Chemicals. Based on the Markov accident probability hypothesis model, Qigen Deng [12] analyzed the mathematical model of accident probability of chemical enterprises. Based on the basic principle of quantitative risk assessment, Guohua Chen [13] put forward a kind of regional risk assessment method, and the quantitative evaluation results of the overall risk situation of the region were obtained by using the superposition principle.
Risk Assessment Method for Marine Environmental Hazardous Chemicals
The occurrence of many dangerous chemicals leaking accidents shows that the impact of dangerous chemicals on the marine environment should be highly valued. The following risk assessment methods are derived from the study and analysis.
Risk assessment of hazardous chemicals for marine environment is divided into four technical steps: hazard identification, hazard classification, exposure assessment, risk characterization.
Marine Environmental Hazard Assessment
Hazard assessment includes hazard identification and hazard classification.
Hazard Identification. At first, collecting ecotoxicological data of hazardous chemicals, and evaluating the data to identify the ecotoxicological effects that should be concerned and determining the corresponding hazard dose. Secondly, giving the hazardous classification of hazardous chemicals to marine environment according to the hazardous dose and the regulation of GB20602. The hazard identification of new chemicals shall comply with the provisions of HJ 154.
Hazard Classification. For the results of hazard identification, the method of graded assignment is adopted to qualitatively determine the hazard grade and the corresponding grade score. Hazardous are classified into high hazard, intermediate hazard and low hazard. The classification rules and scores (HAZARD environment ) are shown in table 1. 
Assessment of Marine Environmental Exposure
Marine environmental exposure assessment includes determination of exposure assessment factors, exposure assessment factor score and environmental exposure classification.
Determination of Exposure Assessment Factors.
Exposure assessment factors include the number of chemicals, the potential possibility of released into the marine environment and the residual time of released into the marine environment.
Exposure Assessment Factor Score. The potential possibility for release into the marine environment in the exposure assessment factor is expressed as the use of the chemical substance. The release time to the marine environment is determined by the biodegradation test with the environmental half-life of the chemical substance. For non-biodegradable chemicals, non-biodegradable processes such as hydrolysis and photolysis should be considered. The score rules of exposure assessment factors are specified in Table 2 to 4. Table 2 . Production / import rating. Quantity（t） 1～10 10～1000 >1000 Score 1 2 3 Table 3 . The probability of release to the marine environment.
Usage mode
Used in an enclosed system (intermediates)
Used as matrix inclusion Focus on using Widely dispersed using Score 0 1 2 3 Note: as matrix inclusions used: refers to the physical or chemical bonding within the matrix or surface. In all, the processes will be combined in the product or items, will not be released into the environment. Marine Environmental Exposure Classification. According to the results of the three exposure assessment factors, the total score (T exposure ) [14] of the exposure level was calculated by the superposition method. The exposure level and the score（EXPOSURE environment ） are given based on the total score. Exposure grading rules are shown in Table 5 . 
Qualitative Marine Environmental Risk Characterization
The Basic Method. According to the grading result, the environmental risk level total score RC environment is calculated according to the formula (1), and the environmental risk level is determined. Environmental risk is divided into high risk, medium risk, low risk. The classification of risk levels is shown in Table 6 .
RC environment =HAZARD environment ×EXPOSURE environment (1) RC environment -Environmental risk level total score, dimensionless； HAZARD environment -Marine environmental hazard grading score, dimensionless； EXPOSURE environment -Marine environmental exposure grading score, dimensionless. The Conclusion of Marine Environmental Risk Characterization. Three conclusions of high risk, medium risk and low risk are given according to the results of marine environmental risk characterization. When the results of the qualitative environmental risk assessment are medium risk, the appropriateness of risk control measures should be evaluated. When the results of the qualitative environmental risk assessment are high risk, the risk control measures should be evaluated. If the risk cannot be reduced, risk control measures should be increased or more hazardous information should be obtained, and risk assessment should be carried out again.
Summary
This paper presents a qualitative method of marine environmental risk assessment for hazardous chemicals, which is suitable for risk assessment of low-risk hazardous chemicals, and the combination of qualitative and quantitative methods for high-risk hazardous chemicals is needed to accurately assess risk.
